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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device, in which homogeneous light quantity can be obtained over 
substantially the entire region of a liquid crystal panel. 
SOLUTION: The liquid crystal display device is equipped with a liquid 
crystal panel 1, a planar transparent light guide plate 3 disposed on 
the front face of the liquid crystal panel 1, a light source 4 disposed 
near one side face 13a of the light guide plate 3, and a reflection 
plate 5 disposed on the back face of the liquid crystal panel 1. On at 
least one face of the light guide plate 3, a plurality of projections 14, 
having two kinds of inclined faces 14a, 14b in different directions of 
the inclined faces are formed, to make the incident light from the 
light source 4 to exit to the liquid crystal panel 1. The projections 14 
are formed into different forms, so that the light propagating to the 
liquid crystal panel 1 is emitted homogeneously over substantially the 
whole region of the liquid crystal panel 1. 
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±E»*K(Dd>&< ttfrHlctt, ±E3teaSfr&rtaiil:: 
[If #31 2 ] ±EOaJlcfc(tS«*H5tt s 
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*<D»**<±Eft«*^&a^*lcil*tT««Wlc»< 
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W*«4] JLEAttl*. 

*©e^^35<±E*«fr&Sl#fr«l=ii*iT«l»ttlcJl 
Mo 

[000 1 ] 
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A/ <*JWDflfcH ICE * ftfc / \* y £ 5 -f h ^ & 
[0 0 0 3] Sfc, iS*"tftt % 7P>h7^f h^^"T^ 

3 0 a , 3 0 fa(D|WlC^aC*itALfcaRft/^*;U3 1 

A<iS(tbtis ^fl>ja«/^;i/3 1 COM® (HEHcfcMfS 

3fetE3 3 b <h^Stfi3 4 t3&<fite6*lTKf+&*Lr 
£o fits iM3 2 0HII3 5aI^|:^ LE 

D & £ « £tt3fe;B 3 6 #58fi:»R if & *ir t > « 0 
[0 0 0 4] S*«3 2lt *!Bftlg¥Stti:S*u * 



»tS2iSKD«»B3 7a, 3 7 b SfflMSE 

S3 2(D^T^^(p|ic3It/fc^®^WLr^^o l¥«ffliz 

I*. -#<7HI$«3 7 ate, ffi#(D«jfM3 7 b |Cj± 

[0005] C0)*a*^»«lZcb4t, &;jl3 6££ 

3 ZCDP^n^Mi; U ^5tfe3 2(7)rt^®iCfcLNT^:JS 
ItStlT, Wlc45-dS«S3 7 0>-S<D«M«H3 7 aT?±JS 
ItU »3&<Tfi#l=tUltLr. I%fi3 3arai 

/U>;u3 1 icpstt£ti& 0 ?$a/^;u3 1 %mm.Ltz?t 

te> ^CDflL «*«3 3 b*aaLT^6JEltS3 4IC 
J:or±7^^J^St*tl> il3tffi3 3b, M/^;i/3 1 

te«k«fli*«3 3 a *»saaLtfr6»jt*3 2£;s 

Jl-tfto fit, S*«3 2$-SMLfc7tte. «a«^ 
[0 0 0 6] 

^?$a*^a-etes #fl§|5 3 7C0il#4®3 7 a, 3 7 
bCDff^ttte. #£bg|53 7 i*lll&|^-i£jh/Cl*&o 
t>*», #flSP3 70M!3 7a, 3 7 b |r| 

l^So ^Otz&b. 3fe3S3 6 £^:#;*I3 2CQ— ffi® 3 5 a 
iSeiCgSlffcii^. *I3 6*<KI+&*lfc— fty®3 5 a 

(DRMmommm3 5 btjicfe^rte, M3 6^&<& 

[0 0 0 7] J£lc3fe;S3 6 0)ifi«T»(*, Htm 3 6 

oT»ftiz*«**<a&y, $fta>**^3 i±<z>«Btt* 

BftSratftotW:, 
[0 0 0 8] 

[3S93<DHMO *B*9H*. lIBLfcWOtt^t* 
[0009] ±E®M£ffi9rt-*fcK>* tliffl^ 

[0010] *K»Micj:ora«**L«aa*«»« 
fc£ttte\ aft/U^ui:, ca>jfta/^*;KD«riifcE* 

«i*«tx.fcaa«^«l«-efeor, »**<D**<i: 
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[0011] dcDS^fZcfctulis »ft«0)M-ffilc»ja$ 

l-*tft*<fe3r=»fiR4tLTl^ft<Z)-es 5ta^&tbtttt 
ifi«l=fcftflrt»-ett* *<D«**fc*</J\£jS:y, -coftM4 
®C:fc s l^T(4, 3t«^6<D*4<afc»/^*.JHZ|R|4\oTHi 
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[0 0 12] fife. 5ft*^6Jt(RMa*ICfcfti£baiJT? 

I*. *<D*M*#i*«*:'X?*ft<D-e. ftlR^&ffftttcDAfl 

(3tBSt-TftiJ^^#< -e^-fto ^(Dtzish, Jftft/^^UT? 
(*s fi£95(Z)fl|jaizJt-<r. #**RO)-flJafiiJfcJ:i;fft«J 
Mffl lc i\r s RMt $ *i ft *Jt*I3clS*S-lct" ft c 4: *< 
■e*«o fit, *3fe«^6aa/^*;n=BB*tLfc3fe 
14. *i/^;i/Sa«L, s*t«-esit**L, ffiftftA 
^*;utecfctK*3te«*«r±^tti*t**ifto Lfc*<o 
T\ ffiffi#(4, ;S a B a /U^u±(7)^§Pfe(cfe[tftiijff ^® 

Ci36<T»#fto 

[0013] Li^*K<7)»»lz«ktiii, 
£igpi4. t<D**4<*»^6a^ftlzii^T«|«M^ 
SK<ftft.J:5rc»*S*Lft. fi$|5CDi5$i:l4> 
*M^bSt^(3feMt-ftflg[5CDII^^^CDiS$<h 

*ii^6Ji^ftrca*LT*iitticjK<ft««t3iz»j« 
■t 0 a §p <d m $ # Jt« w ft < > mmm tm^/^^to 
[0014] *a[^6jt«»a*icfcftia»T? 

*;u4r<DEItl*ibtt»ja<a4. "ZCDtc&b, 3fe;B^bJI 
iI#4®^^J^It*i±;Sp a p/^^blcmSt^i±ftfiJ^^ 

[0 0 1 5] *HHBW<D»*Lt^*lt<D»lllcJ:*Lfi. 

a»r*. *<De^^A<*aR^6a^ftf3ii*ir«»M 
(D«^®oia3&<!giz«ja$ixftzt3&N& % ftmfrh>m$t 



£h^*Mzmi$i±%m&%mnmz& < ir & z ttf-v 
§-fto ^(Dtzisb, ±mLtzmmmmtmm\z > 
;ua>KiS4«^iife*3&<tt««i-ic*tL, ffiii#(4, 

/^*^<DISK±l*lz^fcoTA»(caH^ftci:A<T»# 

ft o 

[OO 1 6] *JII^BJCD^(^ffiCDf#1tfc^I>^!i^(*, » 
#BHIt»IIIL'CBlTlcff3*ll<i:KWlcJ:o-C, «fc y 
M 6 t ft ft 3 o 

[0 0 17] 

i8f*H11t#WLTJH*»lzBlW-rft 0 

[0 0 18] <«1fttfi»fll>Bl I*. 

*jfi»i»i3«ft5fta«^aiiis«-rBfffiia-efcfto :o 

?SfiS^agSI4, L^*ft^P> h^-f h^SSlSfflL 
(HHTI41B) lcRlf&;frfc«3fc;|g2 a <t , I3fefi2 
ASf$tS3fel4i:, SSJ1/<*JH (D«BlcHlt6*tfc 

*t*6t*f|*rl»**3hT^ft. 
[0019] iSS/^juit #7X»a>— Stfloawat 

a, 6 bfeJ:U % >~-;USP«7(CcfcoTlI^ttfc$ii|lc 
lcaac*#ALfct<Dt»*fto Jftil/**JH 14. fc£ 

6afCf4. R, G r BCD^&feCD^^ — 37 8 (8 
R, 8G, 8 B) h«J^X«|zRI+6ttTt^fti4: 

v hU £X9#R(+&*iTl^fto 

[0 0 2 0] *fc, ilBJS«6a, 6 b (C{4. 
ICtet+LS^TLftfctoOiBlRlRl 1 a, 11b, fecfet/ 
3IW««i1 2 a, 1 2 b^ J ett^+lIS(tbtlTl^ft 0 C 
0>*»/<*;H t?(4s tztK.lt, 7^f^7hU^X 
IMJ#sa<J*ffl*ftTfcy. 1 ocD^ir;u[ci4, ccd 

;&n ;u iz mm £ *i ft «be £ffi*#-r ft t l ft ^ 

»Ih7>^$ (TFT) jMESflTl^fto 
[0 O 2 1 ] *;il4{4, LED**»<Dl^t)»0ftjSi«* 

n*^6ay, ^*te3coiifr**!^ic®u;ft-fij® i 3 

a|cP»«L"CiBS:»Rlt6*trL>fto ftfc\ C1CDLED 
*»lCftt>y, »*«3<D-«H1 3 a|C»oTMl>*ft 
^Stll ; ^^ffl^ftcl:3fcLT^cfc<, «lllK»flllcfe 

[0022] »3te*3i4. awa:i§¥*i*-e*y. 

aiB«l=«*Lfc7KU*-#*-h, ftftiM4P 
mm a (tKu^*^ u;u^^^;u (>*^u;i/««) ) 

^»aicffllx6+ur^fto *3IJ6»ffi[ctel^ri4, a»3fe 
«E3©*»(DJi[^*ISi4l-rzL , r^44<, fci:x.l4*;T5 
4*6l#*5 izit#i r * omftifito < ft ft 5 L r 

[0 0 2 3] 3 0)31**5 3(4. -tCDS® (TI) 
^ft¥®ttt?feft(D(z^L, ^O^® (±®) f4CH]fltt 
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3 cd «s f* % mu<D n # * tfwstft 3W»a « 

2 8fi(0«affi 14a, 14b ^-T&^i&CDfigfS 1 4 
#OSM 4(4. »3fe4R3(D&fT#*lp| (*EPA*[r]) \Z 

—mzmxfxisVs «»a>ia8in 4(Dt°7fi*, fctit 

f$*fflic(4, #£h§|5 1 4(7)— £0>Mttfl 1 4 a (4s B1I: 
felt4HS<»»±*lRllciRi36^orBi;*«fc5r-»*4*i 
Tfey, ffeftOtlttBI 4 b (4, HI fcfcl+SBS 

e»»±*l^lcfi|^QrBtJC4J:3r3»ja**iTt^4. 
[0 0 2 4] «*<D«#HB1 4 b!4. 5t;il4^bC03 , c7b< 

*1***:ftfc»«S*ir^4. fftfr*), fciS.l43te?JS 

(4. »3te«3(D-ffli|B5l 3 a £^LT»3t«3 IcAttL 
fc*\ «*(D«»iB1 4blzJ;oT£E*tS*U 
3<7>rtffl5£flMMffi1 3 b|zRllt-Cl«*Jiff LTl^< o 
[0 0 2 5] »*«3W*JlfTt-«**<ffi*fa)«»iS1 
4 blzfflilLfc**. Zl<Dtt#<D«»B 1 4 bi«Brfe& 

iaic«»LTi^ft»f=itza)«*a>»<iiBi 4 bfz^rf 

**30)B«#|cJ:ore**Hr3ea)4:S«t«*ftJ: y 
< £5 pT*Bte*<» <* y s MOTOI I4blc 

3 (D*H<D#Hf^ 6±*l=lR|l+T**<Ui*t'r * - i 

[002 6] -^CDlbI$4® 1 4 a 14. 3 ft 

itff-rs3t^5fta/^;n Kifii*NoT«rtffl*rf Seta 
fc^/ffistiri^So *3feS3rtftjtff-r** 

l^t#±JK*t*+l«3&^ — *<DUI*H1 4aTH4, 

[0027] *ftft»tt<Dttlkl4. ASM 4 

4CTi:lcJl«i:*»ttlc»*S*ufcc4:lc** 0 .fcyjlft 
^!C(4. 0»1 4©-*(D«»ai 4a(DflM^ & 

as 4 *n & jg ^ & izmtixmmmiz*: tt^^^o izm^. 

t^o ±E<DW«»#*J*lf«fc;|ili. *»4|z»tiS^ 

S*U 3tt»4 3&^6a#3&^*ICiltt'C— *CD*»B 1 4 a 

<o«^ft^a»Wic*:# < ft y % M4 iz«taL%flSs 

1 4 1 4 a (D#!$4£) 0 n ( n I4ASP 1 4 

Oft) A*t*(!:*tir^So 



[0028] z&mf&<D$im&mmmzt$i\x. $n/\ o 
*;n izmmmfF%ft?mmm\z^xmwir&t, 
*-r\ m-ttmzcD-mwi 3aifieicE**ifc*«t4ft 

jft#Kl*Sl±fc»ftl::B\ CCD*;®4^i^^i±^4xfcp I c 
l4^3t«3rtfcAltLT, CKD^ffi 3 CO^^® {Z £ o 
T, itf(c#fl§fJ1 40ffi^CD«M®1 4bfc£oT£J5 

it**ift*<6c<D»*«3 0)i#3ajftjitf-r4. * 

;1 4 *> 6 (DJtteWifift l3fc5£bS|J 1 4 CD— ^CDMM® 1 
4 a[zHitLfc*l4, C*LlzJ:oT^JE*|-**i**<, - 
*0«»B1 4 a(bmmntf'bXfo%<DX\ #»4fr& 
<Dpfe^;ft e B B /\°^;n IClRl^oTfflW^tLS-^TN »3fc 
4R3<0ffe«IB1 3 bfiJ|Z[S3^o"Ciit;pfeCDf!j#*^< & 

[0 0 2 9] *fc % 3 , c;l4^bJ:b$5Mj3l*i3fc^aS|5 1 
4 -£14. tfcM4fribmmK3(Dmm%mftLX$tzft 
tf, — #<DlMHE1 4 a -e^Jgat^ft&A^ — *flO*M* 
Ml 4 a(D««4ft*<*T?fcS<DTf. ft*<Z>«fc 5 

^JSIt^r^a/^ui [cfS]^ormit*ti«S 

1 T?(4, a»:ftffi3 <D—aW 1 3 a fflljfc JcZ/fMWM 1 

3 bfljizfeixr. ftm4<nftm%m$%i-izir&zttf 

[0 0 3 0] *3te«3*aaSLfc3fel4, 9«fi3(DSl 

fc<fctf<i5fe*2 b*«*Tfi#fc»ilLfcft* JE*t ffi 5 
fc c fcoT±fS]#(cSlt^ti^Ci:{z c ): y % *(D*^±E 
^gP^±IB<h(4i£[c^Lr^ 0 B 0 ^^B(DHtr®(3ffilt 

[0 0 3 1 ] CCDcfc-513. OSP 1 4 
a cDPJ4ft ^\ 3fe;H 4 ^ bl?^§ [ciS+traKMIc*: 

[0 0 3 2] ftfc\ ^**MfflUTE**»*tTt>-&« 

*B**artiR«*a)^afeA<ai*«[3rcA«'-r* 

fc, ^CD^gf5»(D*(4. S3tll3^SilLs ^3fe«3CD 
(4, ^(Dfts «*«2 b*a«Lr^6JEit«5lCj:o 

%mz a&mfkmmLxfrz>mytfa3%mm-tz>o f l 

Ts ^*«3^iliiLfc:^:S|5»07fei4. ;^p B s IS^S(D 
[0 0 3 3] *fc % **»Sttts *M4®1 4 b (DM 

mm*. *3R4*N&a^*iza*Lraw»ic*tft* 
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M*M fttJKNfftl:: Aft £ cfe o l= ts tiX * cfc l^o 
[0034] t-fc. «Jl/<*;n±<D«-astticfc(t43fc 

4afl)«»ftS8St4:i:tfatL 
[0 0 3 5] <ft2*fl6»»>H3B\ #JHS8ffl(Dft2 

ftScfcSlcS+iri^o ::t% Mu^i^it 
I^HIc^-r^aic, 3fe;JR4[z«4,iS^Ci«|Jl 40]ijSt 

A^&l»y-&diSiSSl 4 i<D:»||^fc£j6(&fflJ#<!:ft£# 
ggl 9£t?<08BS£1>3 o C (D J: 9 ft 4#«M ft «J3S lz £ 

3tai4jz«*ifii\ciaji 4<£>?s£di 
s*u *at4*N6a^srca*iTia»i 4<0gg$#ss 

*y, **4|c«tiBl^CiWl 40S$Dn (nl*fl«|J 

4 o 

[0 0 3 6] CCDcfcaiZ. »3fe«3(Z>ia«1 4<Z>gg*A< 

/1*;n ic$£-3< cirlcft & e ^(Dtzdb, afeiHUfr&SI 
l>i£b«P1 4<Z)-*<Dlfi«4ffl1 4at!t HE*(D J: 3 

ft &o 

[0037] &fe\ ^mmmmxit. asu^^ 

(is *;TB4*v&a^«lca*tTgg< fcft*«fc5[::S*L 

tzifi. ztiittz t fiitm y ^ 3 asp 1 4(Dgg*M5Ar(D 

^Lfol < ft ^ £ 5 cfc 5 CUKl&CiR^ft (f ftli ft b 
«rl^fclift<, fcfcSLI*#i2i»l 4**»(Dfiitti 4 

crti=#tK tt»a>flaji 4c:tizai«»iziK*3&<ji3S: 

[0 0 3 8] *fc. **«B»»lCfe(+4#ia«f1 4 1*. 

*<omjs*<*»4*6a^*!=a*ir±iB»*a)Ks 
H*6«<a4j:3ic»ja$*iT:i^fc3&^ 4 

[0 0 3 9] *fc. Z©»2*lS»«a)«»flliLT, 

^«r=a*tr*ft«3<Dassi 4 ft* £ 



[0 0 4 0] <»3*Jfi»tt>El4H\ *BM»l«a>»3 

3&^*l=it*LTia»1 4CDt 0 ^5 : ■7^}<ISPgW^3/J^ ( t*^^4cJ: 
1 4CT)#g|5l 9fr&««M 9£T?G)fi§K£U3o ±E4# 

*M*«JlKlc«fc*Ltf % SOUlcfttifil^ifiaiM 4 CD if y 
TP1 **t, *«4*6Jt^«lCii*iTfli 

ffll 4<Dtf«y5 t *<««[MlcJS< ay, **4lz«*ai\ 
Offl 4CDfc°y5 1 Pn (ntedhSPl 4<D») ^itg< 

[0 04 1 ] COckafC, »#jR3<D*Il<D»ttlCfcl> 
T\ flfflJl 4 0t°^^^3 , c;JS4^bS^^[z51tiTa 

B1 3bfflTJ!4> flgPl 4©-*©««tBl 4a(DP 

ttfcfty , 3fc*4^6a>ft*±Sj»t*ii"Tajl/<*;n 

< S^tfcfltJlE^lt^. »3fe«3(D-ftiJB1 3 afllfccfctf 

[0 0 4 2] *fc. CCD«3HJfi^ffi(0^«iJ4: Lt, 
±E«1 **^«*fcf**2**»tt<D««4:«^t) 

^r^ii-r. ?fe;^4^b3i^^!zaltira$P 1 4 o ff ^ 
f4«»»Wl:a<*ft«i:i4,l:, Ogp 1 4fl)-*©« 
»B1 4 a<D«tS**i3& < *ift««k5l3**lT*ckl^ * 

ic, *;JS4^&ig^Slcai*L"CCi«Bl 4(Dgg*A^< 
ftSJ:^lc$tlTti«fcl^o 

[0 0 4 3] CO^BJ(^i5Bl(4±aiLfcllJffi 
©»«fcRB3e**t*t©T?ttftl^ fc<h^f*\ ±WB^ife 

ot^TlttMLfc*^ ±HB^3 I c«3C0^McD^ii$;l4. 
[H®(D©*ftIji0^] 

m i ] *M*ejcDft i mmmmizmzmMimmmmo) 
[13] m2^^sic^^;Sp B p^^aoiT®ii-cfe 
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